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ABSTRACT 
Health Associated Infection (HAI) in neonates can increase  neonatal infection risk, which is 
a fairly frequent cause of neonatal death.  Microorganisms that are quite often found to 
contaminate include gram-negative bacteria such as Escherichia coli and Klebsiella 
pneumoniae. Gram-negative bacteria are also quite often found to have resistance to antibiotic 
therapy that is usually given, especially actlactam, and will increase the degree of disease to 
mortality, this bacterium is called ESBL. The study was conducted to determine the level of 
ESBL bacterial contamination in health facilities at Dr. Soetomo general hospital. Swabs are 
taken and biochemical tests were done to identify pathogen species. These isolates were also 
tested for ESBL production by the double-disc synergy test (DDST). There were 30 samples 
that contaminate the handle of the baby box, 2 of which (6.67%) tested positive for ESBL. With 
good hand hygiene, the use of disinfectants in medical devices, floors, walls, and doors, 
maintenance and replacement of tap water filters, and regular monitoring can reduce the 
number of bacterial contamination. 
Keywords: Extended Spectrum  lactamase, baby box handle, Dr. Soetomo General Hospital, 
Health Associated Infection. 
ABSTRAK 
Health Assosiated Infection (HAI) pada neonatus menjadi masalah yang harus diperhatikan 
karena dapat meningkatkan  risiko infeksi neonatus dan sering menjadi penyebab kematian 
neonatus. Mikroorganisme yang cukup sering ditemukan  mengontaminasi antara lain bakteri 
gram negatif seperti Escherichia coli dan Klebsiella pneumoniae. Bakteri gram negatif juga 
cukup sering ditemukan mengalami resistensi terhadap terapi antibiotik yang biasa diberikan, 
khususnya lactam dan akan meningkatkan derajat penyakit sampai mortalitas, bakteri ini 
disebut Extended Spectrum  lactamase (ESBL).  Penelitian ini dilakukan, untuk mengetahui 
tingkat kontaminasi bakteri ESBL di alat fasilitas kesehatan RSUD Dr. Soetomo. Swab diambil 
dan dibiakkan untuk identifikasi spesies dengan metode Double-Disc Synergy Test (DDST). 
Terdapat 30 sampel yang dinyatakan mengontaminasi pegangan Box bayi, dua diantaranya 
(6.67%) dinyatakan positif ESBL. Dengan hand hygiene yang baik, penggunaan desinfektan 
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pada alat medis, lantai, dinding, dan pintu, perawatan dan penggantian filter keran air, dan 
Monitoring Secara Berkala Dapat Membantu Menurunkan Angka Kontaminasi Bakteri. 
Kata Kunci :: Extended Spectrum  lactamase, baby box handle, RSU Dr. Soetomo, Health 
Associated Infection. 
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BACKGROUND 
Health Associated Infection (HAI) 
in neonates can increase the risk of neonatal 
infection, which is a fairly frequent cause of 
neonatal death.1 HAI is easy to infect 
neonates because the risks are high, such as 
immature neonatal immunity, 
contamination of medical devices, medical 
staff, ward, until the nurse's hygiene is 
lacking. Microorganisms that are quite 
often found to contaminate include gram-
negative bacteria such as Escherichia coli 
and Klebsiella pneumoniae.2,3,4 Gram-
negative bacteria are also quite often found 
to have resistance to antibiotic therapy that 
is usually given, especially  lactam that 
will increase the degree of disease and 
mortality, this bacterium is called Extended 
Spectrum  lactamase (ESBL).5,6  
This study aims to determine the 
level of ESBL bacterial contamination in 
health facilities at Dr. Soetomo General 
Hospital, which can improve the medical 
staffs, caretakers, and visitors’s awareness 
of hygiene and sanitation. Samples are 
occupied baby box’s handle in Dr. Soetomo 
General Hospital merged inpatient room. 
METHOD 
 Samples are taken from the baby 
box handle using Amies transport media  
which was later transported to Clinical 
Microbiology Laboratory in Airlangga 
University’s Medical Faculty. Samples 
were incubated  in  Trypticase Soy Broth 
(TSB) at 37 oC for 24 hours to multiply the 
bacteria. TSB, which had bacteria stained 
and examined under the microscope to  
identify the gram stain and morphology. 
Mac Conkey agar was used to identifies 
lactose fermenting negative gram bacteria; 
agar was incubated at 37 oC for 24 hours. 
Lactose fermenting gram-negative bacteria 
identified using the IMViC method to 
diagnose the species. These isolates were 
also tested for ESBL production by Double-
Disc Synergy Test (DDST), with 
Ceftazidime and Amoxicillin-Clavulanic 
acid. 
 




 44 samples were taken and 30 
samples were founded contaminated with 
bacteria, around 68.18% of handles in Dr. 
Soetomo general hospital had bacteria. 13 
(29.55%) were gram negative bacteria and 
4 (9.09%) grew in Mac Conkey agar.  
 
Table 1 IMViC Test for Gram-Negative Bacteria 
Sample 
Number 
TSI Indol MR VP Motility Citrate Urease 
6 Ac-Ac - - - - - - 
17 Al-Ac - + + + + - 
34 Ac-Ac - - + - + - 
42 Ac-Ac - + - - - - 
 Semua singkatan di dalam tabel dijelaskan kepanjangannya dan ditulis dibawah tabel, 
sebagai keterangan. 
 
As seen in  table 1, samples were tested 
using IMViC and confirmed with 
automated bacteria identification system 
(BD Phoenix) diagnosed as Y. 
enterocolitica, H. alvei, and K. 
pneumoniae. Sample numbers 6 and 42 
were diagnosed as Y. enterocolitica, 
number 17 diagnosed as H. alvei, and 
number 34 diagnosed as K. Pneumoniae. 
DDST were done on the samples resulting 
2 sample founded positive for ESBL 
(6.67%), which is ESBL H. alvei and ESBL 
K. pneumoniae 
DISCUSSION 
 68.18% baby box handle in Dr. 
Soetomo general hospital was 
contaminated by bacteria. From those, 
54.17% were gram-negative bacteria lower 
than the study conducted in Thailand, the 
same study was conducted in Thailand 
reluting 75% gram negative bacteria were 
founded.7 The gram-negative lactose-
fermenting bacteria will grow on Mac 
Cokey agar and produce a pink color 
colonization, while those that do not 
ferment lactose produce a transparentcolor 
or colorless colonization.8 There were 3 
samples of lactose-fermenting bacteria 
(23.08%) and 1 sample of non-lactose-
fermenting bacteria (7.70%). 4 samples 
grown on Mac Conkey tested using the 
IMViC method to determine the species 
and diagnosed using the Enterobacteriaceae 
diagnostic table (Figure 1). H. alvei, K. 
pneumoniae and Y. enterocolitica were 
found.
  




 Figure 1 Diagnostic Table of Enterobacteriaceae9 
K. pneumoniae and Y. 
enterocolitica that was founded are bacteria 
commons associated with HAI. K. 
pneumoniae is a gram-negative bacterium 
that is quite often assosiated with HAI. It 
can cause many clinical manifestations 
such as pneumonia, bloodstream infections, 
wound infections or surgery, and 
meningitis. K. pneumoniae also has a high 
enough resistance to antibiotics, so special 
attention should be concidered to threaten 
this bacteria.10 K. pneumoniae are also 
often found in hospitals as infectious 
agents. Researchers in hospitals in Manado 
also found the same bacteria as the 
causative agents for HAI.11 As for Y. 
enterocolitica that had been founded, it is a 
common  bacteria that causes HAI.12 It is a 
pathogenic bacteria that can cause an 
infection known as yersiniosis, with clinical 
manifestations such as fever, abdominal 
area pain, diarrhea, and necrotizing 
enterocolitis in infants.13  
 Antibiotic resistance test was 
conducted using DDST method, with 
Ceftazidime and Amoxicillin-Clavulanic 
acid. ESBL H. Alvei and ESBL K. 
Pneumoniae were founded from the  6.67% 
rom total contamined baby box handle. The 
result shows that contamination slightly 
lower than contamination in northwest 
Ethiopia which in is 14.8%.3  Other 
methods to test ESBL can’t be conducted 
pandemic of COVID-19, so the study must 
be stopped. 
CONCLUSION 
 There is a contamination founded of 
ESBL bacteria in Dr. Soetomo General 
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Hospital’s inpatient room. The 
contamination of ESBL bacteria was 6.67% 
from total contaminated baby box handle. 
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